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OUEHKA AECOJIIOTHOH HHCJIEHHOCTH 
B3POCJIEIX IXODES PERSULCATUS IIO PE3YJIETATAM YHETA 
HA OJIATO-HAC (IXODIDAE) 

© K). B. KoBaiieBCKHH, 3. H. KopeHGepr 

ConocTaBjieHbi pe3yjibTaTbi jiByx cnoco6oB yneTa hhcjichhocth B3pocjibix KJiemen Ixodes persul- 
catus : a6cojiioTHoro (Ha npo6Hbix onomajiKax) h OTHOCHTejibHoro (Ha (|>jiaro-Hac). YcTaHOBjieHa 
BbicoxaH CTeneHb KoppejnmHH noKa3aTejieH, nojiyneHHbix sthmh MeToaaMH. Cpejmee hhcjio B3pocjibix 
ocoben, co6paHHbix Ha (})jiaro-Hac, npHMepHO cooTBeTCTByeT cpejmeMy HHCJiy sthx KJiemew, aKTHBH- 
pyiomHXCfl b TeneHHe ce30Ha Ha 100 m 2 . OueHeHa B03M0>KH0CTb cooTBeTCTByiomero nepecneTa 
pe3yjibTaTOB yneTOB Ha (})jiaro-Hac b noKa3aTejiH hjiothocth nonyjiflUHH KJiemeH h npojjeMOHCTpupo- 
BaHO, hto Taxoft nepecneT aaeT uocroBepHbie pe3yjibTaTbi. Hx HeTOHHOCTb obbiHHO He BbixouHT 3a 
npe^ejibi CTaTHCTHHecKOH norpeiiiHOCTH noKa3aTe.neH, nojiynaeMbix npH yneTe KJiemen Ha npobHbix 
njiomaaKax. 


Heo6xOAHMOCTb BblflBJieHHfl COOTHOLUeHHH Me>KUy nOKa3aTeJI51MH 06HJIH5I HKCO^OBblX 
Kjiemen, nojiyneHHbiMH pa3HbiMH cnoco6aMH, acHa uocTaTOHHO uaBHO (KopeH6epr, 1974). 
He Bbi3biBaeT coMHeHna npHHUHnnajibHaH B03M0>KH0CTb onpeuejieHHa TaKHM nyTeM nepe- 
BO^HblX K03(J)(J)HUHeHT0B UJ15I OIjeHKH abcOJHOTHOH HHCJieHHOCTH (njiOTHOCTH) 3THX HJie- 
HHCTOHOTHX nO UaHHbIM HX OTHOCHTCJIbHOrO yHeTa (KopOTKOB, KHCJieHKO, 1994). 

IlpHMeHHTejibHO k HMaro Tae^Horo Kjiema (Ixodes persulcatus) HaMH 6biJi npejuioaceH 
cnoco6 a6cojnoTHoro yneTa, ocHOBbiBaioiUHHCfl Ha c6ope sthx HjieHHCTOHornx CTaH- 
^apTHbiM (JmaroM c 6ojibmoro KOJinnecTBa ouHOKpaTHO o6cjieuyeMbix njiomauoK, paBHO- 
MepHO pacnpe^ejieHHbix no TeppHTopnH b HecKOJibKO uecflTKOB km 2 (KopeH6epr, KoBajieB¬ 
CKHH, 1982). C ero noMombio oueHeHa MHorojieTHfla UHHaMHKa njiOTHOCTH KOHKpeTHbix 
nonyjiHUHH stoto Ba^KHeHinero nepeHOCHHKa paua KJiemeBbix HHcjjeKUHH. nojiyneHHbie 
CBe^eHHH BecbMa Ba^KHbi ujiji aHajiH3a SKOsnnueMHOJiorHH cooTBeTCTByioinnx 3a6ojie- 
BaHHH (Korenberg, Kovalevskii, 1995; Kovalevskii et al., 1996; KopeH6epr, KoBajieBCKHH, 
2000 ). 

Hejib35i He npH3HaTb, hto uinpoKoe ncnojib30BaHHe stoto Memua, KaK h upyrnx 
npe^jiaraBiiiHxcH cnocoboB abcojuoTHoro yneTa KJiemen, orpaHHHHBaeT HeobxounMOCTb 
BbinojmeHHH Oojibinoro o6i>eMa noneBbix paboT. B stoh cba3h Ba>KHO, hto yace Ha nepBOM 
3Tane ero anpobaunn Mbi otmcthjih cjieuyioinee: ynacTKH, cymecTBeHHO OTJiHHaBmnecfl no 
KOJinnecTBy Kjiemen Ha njiomauKax, CTOJib *e 3aMeTHO pa3JiHHajincb h no noKa3aTeji5iM hx 
oOhjiha, ycTaHOBjieHHbiM obmenpHHjiTbiM OTHOCHTejibHbiM yneTOM Ha (fmaro-nac (KopeH- 
6epr, KoBajieBCKHH, 1982). BnocjieucTBHH b npaKTHKe Hainnx noneBbix nccjieuoBaHHH Mbi 
MHorne roubi npouojuKajin ncnojib30BaTb ouHOBpeMeHHO o6a ynoMAHyTbix npneMa oueHKH 
HHCJieHHOCTH /. persulcatus h HaKonnjiH bojiee penpe3eHTaTHBHbin MaTepnaji ujia cono- 
CTaBJieHHA hx pe3yjibTaTOB. Hto™ stoto conocTaBJieHHfl, no3BOJiHBuiHe obocHOBaTb cncTe- 
My pacneTa hjiothocth nonyjiflUHH Tae^Horo KJiema no uaHHbiM o ero o6hjihh Ha (fmaro- 
nac, hbjihiotch ocHOBHbiM npe^MeTOM uaHHoro coo6ihchhh. 
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MATEPIIAJI II METOJJbl 


riapajuiejibHbie yneTbi HMaro I. persulcatus Ha njiomajiKax h cjuiaro-nac BbinojiHeHbi Ha 
ziByx CTauHOHapax no 25—30 km 2 . IlepBbiH (oOcjiejjOBaH b 1980—1985 rr.) pacnojioxceH b 
cpexuieTaexcHbix jiecax BOCTOHHbix OTporoB EypenHcxoro xp. (XaOapOBCKHH xpan); BTOpon 
(oOcjieziOBaH b 1993—1995 rr.) — b K»KHOTae>KHbix jiecax HH3Koropnn 3anajiHoro Maxpo- 
CKjiOHa Ypajia (nepMCxax o6ji.). 

B nojieBOH paOoTe Mbi npn,aep>KHBajiHCb onncaHHbix paHee npHHunnoB ee njiaHHpoBa- 
HH5i, HopM yneTOB, oOecneHHBaiomHX penpe3eHTaTHBHOCTb nojiynaeMbix oueHox hhcjich- 
hocth, a Taxxce onTHMajibHbix npneMOB 3axjiaaKH njiomaflox h c6opa c hhx xjiemen 
(KopeHOepr, KoBajieBCXHH, 1982). Ha o6ohx CTaunoHapax b nepnoji MaccoBon axTHBHOCTH 
HMaro I. persulcatus (2 xiexajia Ma n — 1 aexaaa hioha) oxerojmo oOcjiejiOBajiH He MeHee 
50 nyHKTOB. B xaxcjiOM 3axjiajibiBajiH ot 2 —3 ao 4 —6 ojmoxpaTHo oOcjiejiyeMbix npoOHbix 
njiomaziOK pa3MepoM no 100 m 2 , b oxpecTHOCTax KOTopbix oOmenpnHMTbiM cnocoOoM 
(2KMaeBa, nHOHTKOBCxax, 1964) BbinojiHfljin ot 1 (b XaOapoBCKOM Kpae) jio 2—3 (b nepM- 
ckoh oOnacTH) c|)jiaro-HacoB. Bcero Ha 1995 njiomaflxax h 3a 865 cfrnaro-HacoB co6pajin 
cooTBeTCTBeHHO 3014 h 8387 B3pocjibix oco6en /. persulcatus. fljix pacneTa no jjaHHbiM 
oziHOKpaTHoro o6cjiexiOBaHH5i njiomaxiOK o6mero HHCJia axTHBHpoBaBiHHxcfl Ha hhx xjie- 
men (t. e. coOctbchho noxa3aTejieH hjiothocth nonyjiflUHH I. persulcatus) ncnojib30BajiH 
K03(J)ct)HUHeHT, OTpaxcaiomnn nojiHOTy TaKoro yneTa. no pe3yjibTaTaM cneunajibHbix nojie- 
Bbix 3KcnepHMeHTOB, HTorn KOTopbix nacTHHHO ony6jiHKOBaHbi (KopeH6epr h £p., 1981), 
oh npHHXT paBHbiM 7. CTaTHCTHnecKax o6pa6oTKa pe3yjibTaTOB BbinojiHeHa juia P = 0.95. 


PE3YJIbTATbI PI OBCy^EHPIE 

CpeziHee hhcjio B3pocjibix I. persulcatus , coOpaHHbix c oxihoh npoOHon njiomajiKH Ha 
CTaunoHape b Xa6apOBCKOM Kpae, BapbHpoBajio no roaaM ot 0.98 £0 2.45. HncjieHHOCTb 
TaexcHoro xjiema Ha nepMcxoM CTaunoHape oKa3ajiacb 3aMeTH0 Hnxce. 3,aecb Ha njiomajiKy 
b cpezmeM npHxoxmjiocb 0.32—1.19 oco6h. PaccnnTaHHbie no 3 thm jiaHHbiM noKa3aTejin 
aOcojiiOTHon HHCJieHHOCTH TaexcHoro xjiema, BbipaxceHHbie cpejiHHM hhcjiom HMaro, axTH- 
BHpoBaBHjnxcx Ha cooTBeTCTByiomeH njiomajjn (100 m 2 ) 3a ce30H, npHBezieHbi b TaOjinue. 
B Hen npe^CTaBJieHbi h pe3yjibTaTbi BbinojiHeHHbix napajuiejibHO OTHOCHTejibHbix yneTOB 
oOhjiha I. persulcatus. 

AHajiH3 3thx ziaHHbix xieMOHCTpnpyeT cjiejiyiomee. Ha o6ohx CTaunoHapax c|).nK)KTya- 
unn njiOTHOCTH nonyjiflUHH Tae>KHoro KJiema no rouaM conpOBOXcuajincb H3MeHeHHXMH 
cpeuHero HHCJia 3thx HjieHHCTOHornx, OTJiOBjieHHbix Ha cjmaro-Hac. Mexcuy BceM pauoM 
3HaneHHH, xapaxTepH3yiOLUHX aOcojnoTHyio HHCJieHHOCTb I. persulcatus , h TaxnM xce p5moM 
OTHOCHTejibHbix noxa3aTejieH ero oOhjihh HaOjiiouaeTCfl nonra nojiHax npxMax xoppejiflunx 
(r = 0.94). 3to CBnueTejibCTByeT o tom, hto pe3yjibTaTbi yneTa Ha cjinaro-Hac uocTaTOHHO 
oObeKTHBHO OTpaxcaiOT jiHHaMHKy peajibHoro ypoBHx hhcjichhocth B3pocjibix xjiemen. 
Bojiee Toro, b xa^xjjbiH xoHxpeTHbin roa 3 HaneHHx noxa3aTejien aOcojuoTHoro h othoch- 
TejibHoro yneTOB Bbipaxcajincb nncjiaMH oaHoro nopxflKa. B npejjejiax jho6oh Taxon napbi 
pa3HHua Mexcjiy hhmh Majio cymecTBeHHa: ohh Bceraa OTJiHHaiOTCx MeHee neM b 1.5 pa3a 
(cm. nocjiejiHHH CTOJiOeu TaGunubi). CTaOnjibHocTb cooTHOiueHHH noxa3aTejieH, nojiyneH- 
Hbix 3thmh MemaaMH KOJiHHecTBeHHoro yHeTa KjieLuen, npocjie>xeHa Ha o6enx BecbMa 
pa3JiHHHbix b jiaHjiHjac{3THO-reorpac{}HHecKOM OTHOuieHnn TeppHTopnax. B cpejmeM juix 
XaOapOBCxoro CTaunoHapa 3 to cooTHomeHne cocTaBHjio 1 : 1.1, a zuia nepMCKoro — 
1 : 0.9. HHbiMH cjiOBaMH, cpezmee hhcjio B3pocjibix I. persulcatus Ha cJjjiaro-Hac b nepnoji 
nx MaccoBon aKTHBHOCTH BecbMa 6jih3ko k cpeaHeMy KOJinnecTBy HMaro, axTHBnpyiomHxcx 
b tom xce ce30He Ha 100 m 2 . 

nojioOHoe coBnajieHHe no3BOJixeT paccMOTpeTb B03M0>KH0CTb peajiH3aunH oneHb yzioO- 
Horo nepecneTa jiaHHbix, nojiyneHHbix npn OTHOCHTejibHOM yneTe Ha (Jmaro-Hac, b CTaH- 
jiapTHbin noxa3aTejib hjiothocth KjiemeBbix nonyjixunH (hhcjio oco6en Ha 1 ra) nyTeM 
BBejieHHx ejiHHoro K03(|)ct)HUHeHTa, paBHoro 100. C ero noMombio onpejiejieHbi cootbctct- 
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rioiamTejiH, nojiyneHHbie npn abcojnoTHOM h oTHocmejibHOM yneiax hhcjichhocth 
B 3pocjibix Ixodes persulcatus , h mx cooTHoiueHHe 


Parameters, obtained by absolute and relative estimation of abundance 
of adult Ixodes persulcatus ticks, and their ratio 


Toa 

A6cojnoTHbiii yneT 

OTHocHTejibHbin yneT 

CooTHomeHiie 

pe3yjibTaTOB 

abcojiioTHoro 

H OTHOCHTeAbHOrO 
yneTOB 

3ajio)KeHo njioma- 
Aok no 100 M 2 

cpeaHee hhcjio 
KJiemeH, QKTHBH- 
pOBaBLUHXCB 

Ha oahoh njio- 

maAKe 

BbinojiHeHo 

(Jxnaro-nacoB 

cpeAHee hhcjio 
KJiemeH Ha oahh 
4>Jiaro-Hac 


Cpe^neTaexcHbie jieca XabapoBCKoro Kpan 


1980 

196 

17.2 

98 

15.0 

1 0.9 

1981 

212 

6.9 

106 

7.1 

1 1.0 

1982 

315 

8.9 

105 

9.8 

1 1.1 

1983 

312 

13.2 

104 

15.9 

1 1.2 

1984 

306 

11.3 

51 

14.4 

1 1.3 

1985 

204 

16.3 

51 

18.3 

1 1.1 


fO>KHOTae>KHbie jieca IlepMCKOH o6ji. 


1993 

150 

8.4 

150 

7.0 

1 : 0.8 

1994 

150 

6.6 

100 

5.4 

1 : 0.8 

1995 

150 

2.3 

100 

2.2 

1 : 1.0 


Bytomne pacneTHbie 3HaneHHfl iuiothocth HacejieHna B3pocjibix I. persulcatus Kaxmoro 
ro^a HaiiiHX Ha6jiKxaeHHH. Hx conocTaBjieHne c pe3yjibTaTaMH ripaMOH ouchkh 3Toro 
noKa3aTeji^i, BbinojiHeHHOH mctoaom npo6Hbix ruiouwtOK, xteMOHCTpHpyeT npHBexteHHbiH 
pncyHOK. ripeABap^^ ero aHajiH3, otmcthm, hto Hamn HopMbi nojieBbix pa6oT o6ecneHHjiH 
HH3KHe (8—15 %) oluh6kh penpe3eHTaTHBHOCTH, CBH^eTejibCTBytomHe, comacHO npHHfl- 
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RnoTHOCTb nonyjiHUHH Ixodes persulcatus no aaHHbiM yneia Ha nnomamcax {ceeiruiue cmojiduKu) u 
ee 3HaneHH5i, paccHHTaHHbie no naHHbiM yneTa Ha cfmaro-Hac ( 3auimpuxoeaHHbie cmoji6um). 

LIucppu 6 KpywKax — 3HaneHH5i KpHTepna CrbioaeHTa jxnn Ka>Kaon napbi cpaBHHBaeMbix noKa3aTejieH. Bepmu- 
KOJibHOR MKOJia — cpejmee hhcjio B3pocjibix Kjiemen Ha 1 ra. 1980—1985 rr. — cpeaHeTae)KHbie Jieca XabapoB- 
CKoro xpaa; 1993—1995 rr. — mamaa Tanra TTepMCKOH o6ji. 

Population density of Ixodes persulcatus ticks according to the data of estimation at plots (light 
columns) and its values, calculated according to the data of estimation per flag-hour (crosshatched 
columns). Figures in the circles means the values of Student’s criterion for each pair of the compa¬ 
red parameters. Vertical scale: average number of adult ticks per 1 ha. 1980—1985 — middle taiga 
forests of Khabarovsk region; 1993—1995 — southern taiga of Perm region. 
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twm KpuTepHHM (HayMOB, 1985), o 6ojiee neM npweMJieMOH tohhocth HToroBbix ouchok 
HHCjieHHOCTH. Ilo3TOMy uoBepHTejibHbie HHTepBajibi nocjie^HHX npeuejibHO Majibi. TeM He 
MeHee y jiio6oh napbi H3 pacneTHoro h peajibHoro noKa3aTejien hjiothocth 3th HHTepBajibi 
nepeKpbiBaioTc^ oneHb CHJibHO. B pe3yjibTaTe CTaTHCTHnecKH uocTOBepHbie otjihhhh Mexmy 
cooTBeTCTByioLUHMH noKa3aTejiflMH OTcyTCTByioT: bo Bcex cjiynaflx 3HaneHHe KpHTepna 
CTbKxaeHTa OKa3ajiocb cymecTBeHHO HHxe noporoBoro (2.0). Eojiee Toro, b nouaBjiaiomeM 
6oji biu h h cTBe cjiynaeB pacneTHbie oueHKH hjiothocth tohho «yKjia,abiBaK)TCfl» b npeuejibi 
AOBepHTejibHbix HHTepBajiOB cooTBeTCTByiomHx noKa3aTejien aOcojnoTHoro yneTa, a b 
ocTajibHbix cjiyna^x HaxouflTCfl b HenocpeacTBeHHOH 6jih30cth ot hx rpaHHu. rio3TOMy 
HeyAHBHTejibHO, hto (J)jiK)KTyau,HH o6ohx paccMaTpHBaeMbix noKa3aTejien npaKTHnecKH 
H^eHTHHHO OTpa3HjiH MHorojieTHioK) UHHaMHKy HHCjieHHOCTH KjiemeH. 

TaKHM o6pa30M, npoueMOHCTpHpoBaHa peajibHaa B03M0)KH0CTb onpeuejieHHH aOcojnoT- 
hoh HHCjieHHOCTH B3pocjibix oco6en Tae>KHoro Kjiema no pe3yjibTaTaM hx yneTa Ha cjuiaro- 
nac. ripn uocTOBepHbix ncxouHbix uaHHbix npejuio>KeHHbiH K03cjxj)HUHeHT no3BOJi5ieT nojiy- 
HHTb pacneTHbie nOKa3aTeJIH njIOTHOCTH, HeTOHHOCTb KOTOpbIX o6bIHHO He BbIXOJIHT 3a 
npejiejibi CTaTHCTHnecKOH norpeuiHOCTH npaMOH oueHKH ee peajibHbix 3HaneHHH. 

MccjieuoBaHHe nojmepxcaHO rpaHTOM POOH 01-04-48152. 
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ESTIMATION OF THE ABSOLUTE DENSITY OF ADULT 
IXODES PERSULCATUS TICKS ACCORDING TO THE RESULTS OF COLLECTING 

PER FLAG-HOUR (IXODIDAE) 

Yu. V. Kovalevskii, E. I. Korenberg 

Key words : Ixodidae, Ixodes persulcatus , population density, relative and absolute estimation. 

SUMMARY 

The results of two methods of estimation of abundance of adult Ixodes persulcatus 
ticks, the absolute (at the sample plots) and the relative (per flag-hour) estimations, were 
compared. Collecting of ticks and estimation of their abundance was conducted during 
9 years at the forests of the Far East and Pre-Ural region. The total of 1995 plots (100 sq. m 
each) were studied and 865 flag-hours were carried out. A good correlation of the data, 
obtained by these methods, was revealed. The average number of adult ticks, collected per 
flag-hour, approximately corresponds to the average number of ticks, activated during the 
season at 100 sq. m. The possibility of corresponding re-calculation of the results of 
estimation per flag-hour into the parameters of tick population density was evaluated. 
It was shown that such re-calculation gives good results. Their inexactitude usually doesn’t 
exceed the statistical error of the parameters, obtained by the estimation of tick density at 
sample plots. 
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